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BULLETIN  2t9| 


[MARCH.  1913 


Ontario  Department  of   Agriculture 

ONTARIO  AGRICULTURAL   COLLEGE 


A  Revised  Edition  of  No.  155 
(Reprinted,  Feb.,  I«l6i 


Farm  Forestry 


E.  J.  ZAVITZ 

IXTIfODCCTIOX. 

Tin-  l.uliftiii  !,.>  I,f..i.  ,MV].nv,|  t„  assist  tl...  ran.KT  a.nl  m.mII  Nn„l,.wne;- 
..1  th..  1  r..v,„cu  ul  Ontar...  t.,  -ivi-  ...oiv  rational  trcatnifiit  t..  iIm^  w.mmI,.,!  and 
wa.-tc  piirtiuiis  of  hi.s  land. 

Xo  si)a.r  is  devoted  t(.  arffuiiMiiis  -liHwi,,.;  wiiv  the  \vu,„\\ut  sli.,uld  he  .arel 
Un-  nor  whv  waste  hin.ls  >h.Mdd  h,.  planted.  It  is  assumed  that  the  ivader  is 
hey..n.l  that  ,tage  and  desires  t..  make  in!|.ruM.m.mt>  il  thev  ,an  he  mad.,  in  a 
praetieal  manner. 

Throi.jrh  such  medians  as  the  a-ri.idtural  press,  tlie  Farmer.'  Institntes  and 
hxperiinental  Lnion,  much  lias  h..en  ,|,,ne  :<.  advance  the  cause  of  farm  forcstrv 
.Many  prominent  nieu  in  ajrriculture  iiave  seen  the  need  of  conserving  a  p.^-tion 
01  our  woodlands  and  re-plantin-  the  non-a-ri.-ultural  soil,  which  shuuhl  never 
liavc  lieen  denuded. 

Owincr  to  the  peculiar  nature  of  a  forot  crop,  in  that  it  takes  m.  Ion-'  fropi 
the  plantin-  to  the  harvot.  the  individual  is  very  liahle  to  >hirk  his  resp.'usi- 
hility.  It  has  lu-ei,  fo,,,,,!  in  tiic  older  countries  of  Knrope  that  l-'orestrv  must  have 
the  aid  and  -npervision  of  th..  State  if  aiiythin-  like  a  rational  j.olicv  is  to 
exist.  It  IS  fining:  that  the  farmer  should  receive  all  possjhle  assistance' in  im- 
prnvin.L'  c(  -vjiieh   will    in   many  cases   henefit   posterity  more   than  the 

]ire-ent  ;j:"\ 

•^"    I'      ■  •'>    '""■"    ""id»'    to    make   this    pul.lication    practical    for   the 

farmer,  ah  ..    as   possil)le   technical   lanjjuapre   ha.s   heen    avoided.      Various 

thin.irs  have  i.een  surrorcsted  which  mi,i.dit  not  he  practical  for  the  lar^^e  landowner. 
However,  tiie  farmer  is  especially  fitted  to  carry  out  work  as  oiitHncd  in  tiiesc 
pa,2es.  a-!  he  has  a  knowledfre  of  plant  life  in  relation  to  the  soil;  he  has  the 
equipment  for  sucli  work  and  lie  can  personally  superintend  and  crive  it  future 
inspection. 


LIST  OF  FORE.ST  TREES  IX  OXTARIO. 

Most  si)ecies  of  our  native  trees  have  synonymous  names  varvinrr  with  locnlitv. 
An  example  of  this  is  the  common  maple  of  Ontario,  which  is  callerf  Sujrar  :\faplc. 
Rock  Maple,  and  Hard  Maple.  To  avoid  confusion  in  this  publication  i^t  is  neces- 
sary to  ajrree  upon  some  common  name. 

Canadian  and  American  species  have  heen  piven  the  vernacular  and  scientific 
names  adopted  hy  Bulletin  No.  17.  of  the  Division  of  Forestry,  TJ.  S.  Department 


of  Agriculture.  The  names  adopted  in  Bulletin  K  are  in  almost  every  caiH*  known 
in  Ontario;  so  it  has  been  felt  advisable  to  conform  to  this  standard.  One 
exception  is  the  Hornbeam  {Oslrya  virginiana),  which  in  Ontario  is  commonly 
called  Ironwood. 

The  adopted  names  are  given  in  large  type  with  the  synonymous  names  in  par- 
entheses. 

TREES  INDIGENOUS  TO  ONTARIO. 

Scientific  Same.  Common  Name. 

1.  Abics  balsamea Bat.sam  Fir.     (Balsam:  Canada  Balsam.) 

2.  AcEB  NEOUNDO  (Negundo  aceroldes)  ....Box  Eldeb.    (Aah-leaved  Maple;    Cut-leaved 

Maple;      Negundo     Maple;      Three-leaved 
Maple;     Manitoba  Maple.) 

8.   ACEK    NIGRUM     ni..\CK    MaPI.E. 

4.  Acer  penxhvi.vam<  tm  Stkipkk  Mapi.k.     ( Moosewood.) 

5.  Acer  bubrum   Red  Maple.     ( Swamp   Maple;    Soft   Maple; 

Water  Maple;    White  Maple.) 

6.  Acer  sacchari-m  m   (Acer  dasycarpum)  .Silver  Maple.     (Soft  Maple;    White  Maple.) 

7.  Acer  saccharim   (.\cer  saccharlnum) .  .Sloah  Maple.     (Hard  Maple;      Sugar-tree; 

Roc-k  Maple;    Black  Maple;    Maple.) 

8.  AMEtAXtiiiER  (ANADE.NSLs   Seiiviceberrv.       ( June-berry ;      Shad    bush: 

Service  tree:    May  cherry;    Shad-berry. ) 

9.  Animi.va  triloba  Papaw.     (Custard  Apple.) 

10.  Betila  litea Yellow  Birch.  (Oray  Birch;  Swamp  Birch; 

Silver  Birch.) 

11.  Betila  papyriklra  Paper  Birch.     (Canoe  Birch;   White  Birch; 

Silver  Birch:    Large  Whit3  Birch.) 

12.  Carpi.m  M  lARouxiArA    Bi.i  K    Beech.      (Water    Beech;     Hornbeam; 

Iron  Wood.) 

13.  Castanea     iiextata      (Catsanea     veseat 

(Castanea  vulgaris  >    Ciie.stm  t.     (Sweet  Chestnut.) 

14.  Cei.tis  o«'cii»entali.s  Hackiierrv.     (Sugarberry;    Nettle-tree.) 

15.  CoRXUS  FLORIDA   Flowerixc.  Dot.wood.    (Dogwood:  Boxwood.) 

16.  CoRXL.s  ALTERXiKoLiA   Bit  E    DfKiWooD.       (Dogwood;     Purple    Dog- 

wood. ) 

17.  Paccs  atbopixicea  (Fagus  ferruginea) .  Bkkch.     (Red  Beech;     White  Beech.) 

18.  Fraxixus  americaxa  White  Ash.     (Ash;   American  Ash). 

19.  Fraxixl-s     XKiRA      (Fraxinus     sambuci- 

folia)    Hi.ACK  A.sH.     (Hoop  Ash;    Basket  Ash.) 

20.  Fraxixl\s  pesxsvlvaxica   (Fraxinus  pu- 

bescens)    Red  Ash.     (Brown  Ash;    White  Ash.) 

21.  Pr.\xixu8  LANCE0L.VTA  ( Fraxinus  virldls)  CiKEEX  Ash.     (Blue  Ash;   White  Ash). 

22.  Fraxixus  QUADRAX'orLATA    Blie  Ash. 

23.  Gymxooladus      dioicus      (Oymnocladus 

canadensis)    Coffee  Tree. 

24.  Hamamells  virgixiana  Witch  Hazel.     (Wln*er  Bloom.) 

25.  Hicoria  ovata  (Carya  alba)   Shaobark.      (Hickory;   Shellbark  Hickory; 

Shagbark  Hickory;  Shellbark.) 

26.  Hicoria  Ml     ma  (Carya  amara)   Bittebxit.       (Hickory;    Bltternut;    Swamp 

Hickory;   Pig  Nut.) 

27.  Hicoria  alba  (Carya  tomentosa)   Mocker  Nut.     (Hickory;   Whiteheart  Hick- 

ory.) 

28.  Hicoria  GLABRA  (Carya  por  "na)   Pigxut.     (Hickory;   Bitternut.) 

29.  JUGLAXS  NIGRA   Black  Walxit.     (Waluut;    Walnut-tree.) 

30.  JuoLAN.s  cixEREA  Bi  TTERxuT.     (White  Walnut.^ 

31.  JuNiPERUs  viRGixiAXA   RED  .TixiPER.    (Red  Cedar:  Cedar;  Juniper.) 

32.  Lawx  laricina  (Larix  americana)    Tamarack.    (Larch;  American  Larch.) 

33.  LiRioDENDRON  TULiPiFERA Tulip-Tree.     ( White-wood ,    Yellow  Poplar; 

Tulip  Poplar.) 

34.  Magnolia  acuminata    Cucivber  Tree. 

35.  Morus  rubra Red  Mulberry. 

36   Nyssa  sylvatica   (Nyssa  multiflora) ...  Black  Gum.     (Sour-gum;    Tupelo;    Pepper- 

Idge.) 

37.  Ostrya  virginiana  Hornbeam.     (Hop  hornbeam;  Ironwood.) 

38!  PiCEA  MARIANA  (Picea  nigra)  Black  Spruce.    (Spruce.) 

39.  PicEA  canadensis  (Plcea  alba)    White  Spruce. 


iA   D.  «c<«««^  name.  Common  Name. 

4i.    PiSUH    STROBt-M     Wiiirr  Pivv 

48.  PINU8  MMixoHA R,|,  P,v.       r V««,..  1>1       . 

•.ATA.f iH  oeciDLXTALis Sv.AMoRK.     ( Button-wood;   Plane-tree;    But- 

Tl.  Z^  IZTol^T.r^ ArN'^'lLer.can  A.pe„;  PopUr;  Popp.e.) 

"•^"*   B *' »«  '»F  OiLKAD.     ( Balsam;  Balsam  Poplar; 

40    r>r.w.,-w,.  Cottonwood;  Poplar.) 

S:  KrM>%™"T  <'''"'"""'°"'n""-ra).r..m..vw,K>,..   '(raL^n;  Poplar;   Poplar.) 

H..R.yr,N A    B,^,.^  CiiKHRY.     (Wild  Black  Cherry;   Wild 

51.  PH...«  P.x>.v.VA....A    W;r'^L'^;?„r'r^„   C^^ry;     P^eon 

62.  PRtNt«  viRfiiMAV*  p  ^'''•"■'■':=  W'"*  ^'herry.> 

63.  I>r«.KA    THIKOMA^A     .  !  !  !  ! SirK^K    """'"■       ^'^"''    ^'""■'^- ' 

5k'  lll^**  ^''^""'^^  *  (SorbuB  amerlcana  i '. '.  Mmi  vtain  As,, 
55.  Pyh.n  coHovARiA  (Malus  coronarla) . . .  .Swkkt  Crxb 

5?:  a-^Rn-:  M'.r;;.K:;R..;  • : : : •  •  •  •  ^:::'st'j''^i,  ^'\ 

60.  Q,  KRcrs  BL  brV  ...    . : : Rr-rolK-"',  m  ^  «  . 

61.  Q.  KRTis  roToiMx  o  \.   *^'"''''  ^^-  SlwnlBh  Oak.) 

62.  Q.  KRccs  PA,.,  srms- ! ! P,v "o7.''"J«  ^^^^  2"^-   «'»'^''  ^ak.) 

P'A  O^l^;     (Swamp  Spanish  Oak;     Swamp 

67.  Sa.ix  amv.;,.uo„,fs ?'■'""  WiMvow.     (Willow.) 

iowT'"'  '""•      <P"88y   Willow;     WU- 

70.  SaLIX    CORDATV    .M  \rKF\/lk'»  v  »  ■m  «. 

71.  SA.S.SAKRA.S  .sAHSAK^v'  Ys^s^^frasofflci,;.''"  "''''''  ""'■'•""•    <"«a'-t-'eaved  Willow.) 

ale)    ^ 

72.  Till  VA  <M  r„.ENTM  ,s hAssAKRAs.     (Sassifrax;    Sassafac.) 

A..n.„,v,TAK.     (White  Cedar;    Cedar;    Ameri- 

73.  T„.,A    AMERKAXA    ..  R  T"  d''''*"'   V.^fV 

Bass«o(),..       (Linden;     American     Linden; 

74.  Ts,  ,;a  tan  m.kn-.s,s  „  Whitewood. ) 

TREES  INTRODUCED  FROM  UMTED  STATES. 

Scientific  Name.  „ 

.„.„  Common  Name. 

Abies   contolor    ..                                       ■ar,..™^  n  ^„  .            ■"»""^. 

Abies   nobius       ^nni:  P,r.  (Balsam  Fir.) 

SuLi s  .^AB.;; ^"''"-  ^"'-  'Red  Fir.) 

BCTUL^  pop™!.; w""  "''*""^"-     (Buckeye.) 

?A"i;^/c"".r"kValpabig::;„oidesi:SrP^  '^^''^  «'-''•> 

CaTALPA    SPECCSA HaRDV   C.WAtPA 

Chamaecyparis     thyoides      (Chamaecy- 
CoTixl'sctiroiSrlRhuscotinoides 

GIJ;,.,T.SIA  TR,A(A.NT„OS HONEY   LoCl  ST 

PICEA    E.NGELMAN.M    Pvrr,  «  .^J   a 

PicEA    ARRYAXA   (Picea  pungens)" ! .' .' ! ! !  Bive  Sprpce     f  C^„r„Hn  n.      « 

PiNnrs  PoxDERosA   ^[:',^  Pi"e      ( Yenow  pl^e  )    '  ^•"""""•^ 

PsEiDOTsinA     TAXiFor-TA      (Pscudotsuga  I  » eiiow  Fine. ) 

RonZ? pseI ,,;; .uVa •  • : mu'r Ti""' ''^-  J"""^  ^''■-  ^"s'*"  f^"--) 

Black   Lot ist.     ( Locust) . 


Fig.  1. — Sugar  maple  woodlot.  showing  good  reprodiicticn. 


Fig.  2.— Original  pinery,  now  covered  with  woodlot  ot  hardwood 
as  maple,  beefh  and  ash. 
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TREES  INTRODUCED  FROM  OTHER  COUNTRIES. 
Scientific  Name.  Common  Name. 

1.  AUES  KOROHANNIANA NoBM AKN'h  FIR. 

2.  Acer  pseudo-flathus   Plane  Trke.     (Sycamore.) 

3.  Acer  platanoides  Norway  Maple. 

4.  Aesculus  hippocastasum   Horse-Chestnut. 

5.  AlLANTHUS  GLANDLL08A    (China) AlLAXTHLS. 

6.  Betcla  alba Silver  Birch. 

7.  Carpinus  betulus European  Hornbeam. 

8.  PaoDS  8VLVATICA    EUROPEAN  BEECH. 

9.  FRAXINU8  excelsior  European  Ash. 

10.  GiNOKO  BiLOBA   (China) Ginoko.     (Japanese  Maidenhair  Tree.) 

1!.   JUOLANS    REGIA    EUROPEAN  WaL>'UT. 

12.  Larix  europaea  Larch. 

13.  MoRus  ALBA  (China) White  Milberry. 

14.  PiNus  AUSTRiACA  Bla(  K  or  Ar.sTBiAx  Pise. 

15.  PlNUS    SYJ VESTRIS     SCOTCH  Pl.NE. 

16.  PiNUS    MUGHO    MUCHO  PiNE. 

17.  PiCEA    EXCELNA     NORWAY   SPRl.CE. 

18.  POPULUS     ALBA     WHITE   POPLAK. 

19.  POPILIS    PYRAMIOALIS     LOMBARDY   PoPLAR. 

20.  QUERCUS    PEDl  SCI  LATA     ESGUSH  OaK. 

21.  Saux  alba   White  Willow. 

22.  Salix  fraoius  Crack  Willow. 

23.  TiLiA  EUROPAEA    LiSDEs.    (Lime-trec.) 

24.  UiMUs  campesthis Esoi  i.sh  Elm. 

26.  Ulmus  mostasa  Scots  or  Wych  Elm. 


Tin-:  WOODLOT. 

IXTliODUtTION. 

Tlie  forest  has  I)pon  spokoii  ul"  as  an  or<^^-aiiisiii,  and  the  forest  tree  finds  its  best 
development  as  one  of  a  coniniunity.  Soil  conditions,  leaf  litter,  vegetable  mould 
or  humus,  undergrowtli  and  the  intluonco  of  tiie  trees  upon  each  other  are  all  im- 
portant factors  in  the  proper  development  of  the  forest  tree.  The  woodlot,  being 
small  in  area  often  lacks  protection,  and  there  is  great  difTlculty  in  keeping  the 
above  factors  properly  balanced. 

The  woodlot  is  a  part  of  the  farm  uliich  in  too  many  cases  has  been  neglected 
'^.nd  looked  upon  as  of  no  real  value  in  its  relation  to  the  farm.  It  has  furnished 
the  owner  with  fuel  and  building  material  and  frequently  revenue  by  the  sale  of  a 
few  logs  to  the  local  mill.  In  many  cases,  however,  the  woodlot  has  not  been  con- 
sidered as  being  a  permanent  resource  or  a  necessarj'  part  of  the  farm  economy. 

In  early  days  the  woodlot  was  considered  important  as  being  a  source  of  fuel, 
but  when  the  farmer  discovered  the  charms  of  anthracite  coal  one  of  the  most 
evident  arguments  in  favor  of  its  existence  seemed  to  pass  awa\.  At  the  present 
time  many  farmers  in  older  Ontario  depend  almost  entirely  upon  the  supply  of  coal 
for  fuel.  Local  mill  operators  have  frequently  been  allowed  to  go  through  the 
woodlot  and  take  out  the  best  timber,  leaving  oidy  a  slash.  The  owner  has  felt 
satisfied  with  the  ready  cash  that  such  an  operation  left  him  and  quick  returns  is  a 
strong  argument  in  favor  of  denuding  the  land. 

No  arg:iments  are  advanced  in  these  pages  to  show  that  the  use  of  the  land 
for  wood  crop  pnjduction  would  give  greater  financial  returns  than  its  use  for  other 
farm  purposes.  Neither  will  wc  discuss  the  percentage  of  land  which  should  be 
under  trees,  as  this  is  a  question  which  must  be  settled  by  the  individual  owner. 
Many  farmers  in  Ontario  find  that  from  the  standpoint  of  labor  and  management 
they  are  limited  in  the  amount  of  land  which  thev  can  profitably  cultivate. 


The  following  pages  take  it  for  granted  that  the  owner  desires  to  make  the 
woodlot  a  permanent  and  paying  part  of  the  farm. 

Ground  Fires  as  Rela-^ed  to  the  Woodlot. 

Injury  to  Soil.  Fire  should  never  be  allowed  to  run  through  the  woodlot.  By 
burning  off  the  leaf  litter  and  vegetable  mould  or  humus  the  soil  is  greatly  weak- 
ened. As  was  pointed  out  in  previous  pages,  the  healthy  development  of  the  forest 
is  dependent  upon  the  hiunus  condition  of  the  soil. 

Injury  1o  Reprodncfion.  Ground  fires  also  destroy  the  seed  and  young 
growth  and  make  it  much  more  difficult  for  seeds  to  germinate  in  the  future.    The 


Ftg.  3. — Effects  of  ground  fires  on  white  oak. 


natural  seedbed  of  humus  soil  covered  with  the  leaves  gives  a  protected,  natural 
si'edl)e(l  which  is  necessary  for  reproduction. 

Injury  to  Old  Trees.  (Jround  fires  frequently  pass  tiirough  the  woods  in 
spring  and  l)y  the  middle  of  the  summer  the  woods  seem  to  have  recovered.  This 
is  not  the  case,  for  usually  large  trees,  which  seem  to  liave  bark  thick  enough 
to  withstand  the  small  amount  of  heat  of  a  ground  fire,  are  injured  in  a  manner  not 
at  once  visible  to  the  observer.  The  heat  from  a  ground  fire,  which  it  seems  is 
too  small  to  injure  a  tri-e  with  lieavy  bark,  frequently  attects  the  tree  very  ser- 
iously.   The  injury  is  of  two  kinds. 

By  burning  off  the  humus  and  litter  the  soil  is  left  unprotected  so  that  it 
lacks  moisture  during  the  dry  season,  as  well  as  weakening  the  soil  in  regard  to 
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food  supply   for  the  trees.     Frequently   the   buruiug   kills   the   >liailtnv    roots   or 
leaves  them  unprotected. 

The  living  tissue  beneath  the  bark  of  the  tree  close  to  the  ground  becomes 
so  heated  that  it  is  either  killed  or  partly  destroyed.  The  first  visil)le  effect  may 
be  seen  in  the  form  of  a  fungous  growth  aliout  the  base  of  the  tree.  Tliis  parasitic 
fungus  gradually  weakens  the  tree,  making  it  subjeet  to  insect  ]>est^.  and  tinally 
causing  its  death,  but  the  real  and  first  cause  was  the  innocent-looking  ground  fire. 

Stock  (JiiAZixc.. 

Probably  one  of  the  most  serious  liindraiiees  to  the  |)ni|ici-  gniwth  and  de- 
velopment in  the  woodlot  has  been  caused  l)y  grazing.  Tiierc  wcit  many,  a  lew 
years  ago.  who  claimed  fliat  grazing  did  not  injure  the  wondlnt. 


Fig.  4.— Showing  grazed  woodlot  on  the  left,  and  protected  woodlot  on  the  right. 

Experience  lias  sli(»wn,  bowe\t'r,  tiiat  in  tlie  Ontario  woodbit  grazing  mii«t 
always  be  injurious.  .Many  examples,  as  in  Fig.  i,  nmy  be  scuu  in  Ontario  where 
the  comi)arison  of  grazed  and  iingrazed  woodlots  show  the  result.  Wiiiie  the 
injury  is  admitted  liy  many,  there  arc  those  who  cli.ini  that  the  woodlot  is  of  more 
value  in  protc<'ting  tlic  cattle  during  tiie  heat  of  tiic  day  and  giving  them  pas- 
turage than  for  ■, jod-produeing  purposes.  It  is  very  difficult  to  compare  the 
rental  value  of  the  woodlot  used  for  i)urposcs  of  pasturage  and  that  ol  the  woodlot 
used  exclusively  for  wood  production.  One  thing  is  certain,  that  to  have  a  perma- 
nent woodlot.  wlierc  conditions  arc  favorable  for  tree  growtli  the  stock  nnist  he 
excluded. 


lK>inestie  aiiiuials  are  frequently  classed  a8  to  the  amount  of  injury  they 
intlict  on  the  woodlot.  From  the  standpoint  of  browsing  the  degree  of  injury  may 
lie  placed  in  the  following  order:  Goat*  and  sheep,  horses,  cattle,  swine,  the  first 
mentioned  k-ing  the  most  injurious  and  tlic  last  being  least. 

Injurious  effects  of  allowing  stock  to  run  in  the  woodlot  may  be  discussed  in 
its  relation  to  tiie  soil,  the  reproduction  of  young  growth  and  the  older  tives. 


Fig.  5. — Tope  o{  trees  dying  from  effects  of  stock  graslng. 

Soil,  \\liilc  the  ctfects  of  grazing  on  the  soil  may  l)c  least  noticeable,  it  is 
very  inipnitani.  Destruction  of  ycnmg  gvowtii  soon  opens  the  woodlot  to  drying 
wiiiil-  wliith  <jirry  otV  the  hunius-i'orniing  leaves  and  greatly  lessen  the  moisture 
iMPHtcnt  of  tiic  soil.  Light  lu'gins  to  enter  and  reach  the  ground,  causing  grass 
and  weeds  to  start  which  soon  develop  a  stilf  sod.  Trampling  of  the  soil  causes 
it  to  become  im)iervious,  thus  allowing  the  water  to  run  off  rapidly  instead  of  being 
hold  in  the  soil  as  is  the  case  in  normal  conditions.  After  these  unfavorable  con- 
ditions have  come  to  prevail,  the  tree  seeds  fiijd  it  very  hard  to  germinate  and 
soon  tiiere  is  no  reproduction  taking  ]ilace. 


II 
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Young  Growth.  The  leaves  and  tender  branches  of  the  young  growth  in  the 
woodlot  are  eagerly  browsed  by  the  animals.  Some  species  of  trees  are  less  liable 
to  browsing  than  others.  The  Ironwood  seems  to  be  particularly  immune  from 
browsing,  so  that  in  many  Ontario  woodlots  that  have  been  grazed  the  larger 
percentage  of  the  young  growth  is  composed  of  Ironwood. 

Cattle  have  been  noticed  standing  in  good,  fresh  clover,  greedily  devouring 
the  leaves  from  limbs  of  Sugar  Jlaple  which  were  thrown  into  the  pasture.  Evi- 
dently they  enjoyed  a  change  in  diet. 

Old  Tires.  The  trampling  of  the  soil,  the  destruction  of  young  growth,, 
which  should  protect  the  soil  from  sun  and  wind,  and  the  formation  of  an  im- 
pervious sod,  all  aid  in  lessening  the  vigor  of  growth  of  the  standing,  full  grown 
trees.  In  this  case  the  injurious  elTects  are  scarcely  noticeable  to  the  common 
observer  owing  to  his  lack  of  knowledge  as  to  what  healthy  tree  growth  actually 
means.  The  annual  amount  of  wood  production  is  far  below  wliat  it  should  be- 
when  the  soil  conditions  are  in  an  al)normal  state  from  gracing. 

Many  woodlots  contain  trees  that  have  not  reached  maturity,  but  whose  tops 
are  dying.  Such  trees  are  spoken  of  as  being  stag-lieaded.  Stag-headedness  is 
caused  by  lack  of  nourishment  and  moisture  in  the  soil,  a  result  of  grazing. 

Weed  Trees. 

Many  woodlots  contain  a  large  percentage  of  weed  trees  or  inferior  species. 
Weed  trees  such  as  Ironwood,  Hawthorn,  and  Blue  Beech  have  graudally  taken 
possession  as  an  undergrowth. 

Everything  seems  to  favor  the  development  of  these  species.  In  cutting  opera- 
tions these  trees  are  seldom  disturbed.  The  stock  in  grazing  prefer  the  leaves  and 
branches  of  the  better  species,  thus  giving  these  weed  trees  another  advantage. 
The  seedlings  of  ^e  Ironwood  and  Blue  Beech  seem  very  hardy  and  vigorous  and 
can  stand  a  great  amount  of  shade,  so  that  they  get  an  early  start  in  the  struggle 
for  possession  of  the  soil.  When  once  the  Ironwood  has  obtained  a  footing  its 
dense  foliage  so  shades  the  ground  that  better  species  cannot  develop  beneath  it. 
In  many  woodlots  from  seventy-five  to  eighty  per  cent,  of  the  trees  under  three 
inelies  are  made  uj)  of  Ironwood. 

IxFERioR  Species. 

The  question  of  the  inferiority  of  a  species  is  relative  and  depends  on  local 
conditions. 

Inferior  species,  as  P(i])]ars  and  Slipi»ory  or  licd  Klni.  are  often  growing  on 
soils  which  arc  iapablo  of  ])rodii(ing  nnu-li  better  siu'cies.  Tlion  in  sonic  cases  tli'^ 
woodlot  has  gradually  become  filled  witli  Sugar  Maple  wlion  it  might  bo  wise  U* 
introduce  other  species. 

Deiective  and  OvEnMATuiiE  Thees. 

The  average  woodlot  contains  many  defective  and  overmature  trees.  Tlie 
defective  trc^s  are  of  various  descriptions.  Trees  with  old  lire  scars,  '''ees  injured 
while  young  by  the  felling  of  neighboring  trees,  trees  wantonly  scarred  by  the  care- 
less blow  of  an  axe,  trees  broken  and  deformed  by  wind  or  snow,  are  all  forms 
which  should  graduttlly  be  removed.  Overmature  trees  frequently  show  a  tendency 
to  become  stag-headed,  and  if  left  standing  gradually  deteriorate  in  value.  Such 
trees  are  a  menace  to  the  surrounding  growth  and  frequently  in  felling  destroy 
more  than  their  own  value. 
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Impkovemext  Cutting. 

Cutting  operations  whidi  aim  tu  ovorconie  tlie  alwvo  defects,  namely,  weed 
trees,  inferior  species,  defective  and  overmature  trees  are  spoken  of  as  "improve- 
ment cuttings." 

In  the  farm  woodlot  all  cutting  for  firewood  sliould  be  made  from  such  trees. 
It  is  not  to  be  understood  that  it  is  advisable  to  go  tlirougli  the  woods  and  cut 
down  all  the  above  mentioned  trees  without  regard  to  the  future  of  the  area  thus 
cut  over.     The  first  consideration  sho\dd  be  to  protect  the  soil,  tliat  is,  do  not  cut 
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Fig.  G. — White  Pine.  plante<1  in  open  six)t  in  tlie  woixllot. 


down  a  tree  or  a  group  of  trees  unless  you  are  certain  that  tl-.ei'e  will  follow  an- 
other crop.  If  you  do  not  get  reprodueiion  tlie  following  .season  ii  is  almost  cer- 
tain that  grass  and  weeds  will  come  in  and  the  soil  will  soon  lose  its  valuable 
character  as  related  to  tree  gnnvth.  Wlictlier  you  can  depend  on  ilie  area  repro- 
ducing from  the  seed  of  neighlioring  tree-  or  whether  it  will  bo  iiecessarv  to  use 
artilicial  means  can  only  be  judged  by  local  considerations. 

TlIIN    BcitDEKS    AND    Ol'EN'    SpOTS. 

The  borders  of  wnodlots  become  thin  owing  to  various  factors.  This  outside 
portion  of  the  woods  is  more  subjeot  to  winds  and  storms  which  cause  windfalls, 
dry  out  the  soil  and  blow  away  the  leaves  whidi  shoidd  go  to  form  vegetable  mould. 
Frequently  the  border  is  oveniit,  as  the  owner  does  not  trouble  going  to  the  in- 
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lerior  of  the  wo<»«I.s  for  his  fuel,  etc.  In  tim.-  tlii'  soil  <lftt'ri«. rates,  {tihss  anil  weeds 
follow,  and  then  we  have  the  charatteristic  iM.r<l.T  wliit  li  i.-  ntitlur  woodland  nor 
pasture. 

The  development  of  large  open  ).'ril^^y  >i...t>  in  the  w.M«ilot  is  usually  due  to 
the  effects  of  grazing.  The  old  trees  !ia\f  1«mii  taken  o\it  and  the  young  growth 
destroyed  by  the  stock  until  grass  has  taken  iM.s>.ssion  and  fornud  an  impervious 
■od  in  which  the  tree  seeds  find  it  inii»ossil)l('  to  licvclop. 

Tlie  alwve  conditions  may  1k>  improved  in  tlw  case  of  tlie  thin  borders  by 
planting  evergreens  or  coniferous  trees  aliout  tlu-  lK)n[er  in  order  to  form  a  wind- 
break. '^Xorway  Sjtruce  and  White  Piiif  will  lie  found  to  be  two  of  the  best  species 
for  this  jmrposc.  One  or  two  rows  of  Wliitc  Pine  planted  along  the  fences,  espec- 
ially on  the  west  side  of  the  woods,  whitli  i^  tlie  side  most  subject  to  winds  in 
Ontario,  would  make  a  splendid  i)rote(ti.>n. 

Open  spots  in  tlie  wikmIs  if  covered  with  ,<jiii^>  could  lie  imiiroved  by  roughly 
breaking  the  sod  and  allowing  the  ^-eed-  to  ivacli  the  niinenil  soil.     Such  break- 
ing can  be  doi.e  with  a  disk-harrow  or  i)low.     In  some  cases  where  there  is  no 
'  young  growth  to  injure,  it  may  be  ailvisablc  to  turn  in  bogs  as  they  frequently 
make  a  good  seedl»ed  iiy  their  rooting  in  ■-earcb  of  grubs,  seeds,  etc. 

These  measures  arc  to  lie  ado[>tcd  wlicii  the  surrounding  trees  are  bearing 
seed.  If  there  i:-  little  chance  of  such  areas  being  seeded  from  neighboring  trees, 
or  if  tiic  owner  lU-ires  to  introduce  licttcr  -pccier  into  bis  woodlot,  he  may  resort 
to  planting. 

Planting  of  this  nature  may  be  done  by  UMiig  the  yoiin-'iilants  or  by  sowing 
seed.  With  the  exception  of  nut  trees,  it  will  be  advisabU-  to  use  plants  rather 
than  seel.  Methods  of  jilaiiting  the  wooiHot  are  similar  to  the  methods  of  plant- 
ing dcscriiied  elsewhere.  While  the  general  methods  are  similar,  there  are  many 
bare  sj^ts  wl'cb  may  need  special  attention  owing  to  the  small  amount  of  light 
which  is  able  to  reach  the  grouiul.  When  lu-caking  the  sod  with  disk  or  plow  is 
impracticable  it  i>  usually  luissiblc  to  break  sjM.ts  about  twelve  to  fifteen  inches 
square  with  tbt!  mattock.    In  these  sjH.t-  nut-  can  be  dibbled  or  plants  inserted. 

The  sncce.-s  of  planting  and  tii«'  vigor  of  growth  ilei»end>  on  the  question  of 
li«Tht  as  well  as  the  condition  of  tii.'  >"il.  In  general  the  locations  that  have 
enoiii;h  light  to  allow  a  development  of  grass  may  lie  successfully  filled  with  young 
tree  growth. 

Tlie  woodK)t  should  liiive  ii  d  Unite  Ipoun.lary  with  a  belt  .>r  evergreens  espe- 
ciallv  on  the  side  from  wir.-h  tlie  |iiv\ailiiig  winds  come.  Too  many  woodlots 
have  no  .lefinite  boundary.  l)Ut  are  snruuii.ied  liy  slash.  Keep  a  definite  boundary 
well  >tocke(l  with  tree-  and  > i  the  w i;  It  will  have  every  acre  productive. 

C'ori'ii  K. 


Co]  I 


iorni  of  lirowtii  in  tlie  w Hot  wliieji  i.-  little  under.-tood  by  the 


average  owner.  Trc-  are  rci>roduced  fn-m  seed,  cuttings,  suckers  and  shoots. 
Coppice  growtli  originates  from  sboot^  or  suckers  devcloiung  from  the  stump  or 
root  enllar  of  j.re\ious  tree-.  The  n<-w  -boot>  depend  upon  the  HM.t  system  of  the 
original  tree  for  iiourislmient.  In  Fi-.  :.  one-year-old  shoots  may  be  seen  which 
have  developed  from  a  Chestnut  stunio.  .\11  native  deciduous  or  hardwood  frees  have 
the  jtower  of  reproducing  in  this  way.  e-necially  where  frees  are  cut  young  and 
at  t'le  |.ro|icr  season.  Evergreens,  with  a  f.'W  exceptions,  as  Arborvita?.  never  re- 
prodiire    in   thi-   way.     Certain   specie.  a>   Chestnut,   liasswood,  the   Oaks.  Elm, 
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Poplar,  Bir-h  and  Soft  Maples  jcem  to  ilt'Velo]>  these  nhuoU  mure  fweh  anil  vigor- 
ously than  other  species. 

In  many  woodlots,  especially  in  tlu-  siuthern  part  of  the  Province,  a  large 
percentage  of  the  growth  is  of  this  nature  ratlier  than  of  seedling  origin.  Fig.  8 
shows  at  least  two  generations  of  coppice.  An  old  diestnut  stump  about  three  feet  in 
diameter  lias,  growing  from  its  base,  a  coppice  Chestnut  about  twenty-six  inches 
in  diameter,  and  from  this  is  growing  a  six-inch  Chestnut  which  is  the  third 
generation.  The  twent_v-six-in<li  tree  developed  from  the  root-system  of  the  old 
stump,  l>ut  in  time  prodiued  a  ro<it  system  uf  \u  own  which  is  now  helping  to  sup- 
port tlie  six-inch  tree.  In  this  case  the  loppnc  is  developing  before  the  parent 
tree  has  l:een  cut.  In  Fig.  '  the  coiipire  ]>riibably  developed  after  cutting  of  the 
parent  tree. 


Fig. 


-One-year-old  Chestnut  Coppice. 


To  obtain  good  tree  gruwtli  ol  rtijipii  !■  after  cutting  certain  cuiisiderati<iiis  nnist 


be  given  attention. 

Age  of  Pare.nl  Tre 
growth,  as  tlie  old  root 
hy  following  tlie  systcn 
and  decrepit.    In  many 
causes. 

Time  of  Culllii;/. 
spring.    Late  fall  or  ca 
the  bark.     The  ((ippice 
stroyed  there  is  .small  ( 

Ileitjhf  of  Stum  p. 
should  be  cut  as  doselv 


e.  C(i])pi(e  from  i>verniat\ire  trees  will  not  produce  strong 
system  lias  lo>t  it-  vigor.  Coppice  loses  its  vigor  of  growth 
1  too  far.  the  third  and  fourth  generations  becoming  weak 
wuodldts  ilwiirtiil  and  stunted  growth  exists  from  the  alK)^ 

Coppice  is  lie«t  produced  by  cutting  in  late  winter  or  early 
riv  winter  cutting  ol'tcii  allows  frost  and  moisture  to  loosen 

shoots  originate  beneath  this  outer  bark,  and  if  it  is  de- 
liance  of  shoots  developing. 
In  cutting  with  a  view  of  obtaining  coppice,  the  stump 

to  the  ground  as  ]iossible.    Tt  is  desirable  to  obtain  re«nU- 
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ing  sh(R>ts  as  >u'ar  tin-  finmml  as  jtossililo.  (;i»i>|ii<v  wliicli  originates  high  up  in 
the  stump  doi.-  n(>t  Ihtouu'  vigorous.  Frequently  we  find  trees  in  tlie  woodlot 
with  the  hase  partly  rotted,  ami  sueh  trees  are  often  of  eoppiee  origin.  In  thia 
case  the  sIkhUs  developed  fn)ni  a  high  point  on  the  original  stump  with  tiie  result 
that  as  the  old  stump  decayed  the  new  coppice  growtii  was  left  weakened  at  the 
point  of  contact. 


Kig.  8.— Three  generations  of  Chestnut  Coppice. 


Number  of  ^/>roi</N  on  Stiinii>.  A>  may  he  seen  in  Fig.  S.  a  great  many 
Sj  lOuts  may  develop  from  one  stum-).  It  will  he  found  that  in  a  few  years  a  few 
of  these  will  outgrow  the  others.  Not  more  than  three  of  these  sprouts  should 
he  left  for  a  final  crop.  After  the  first  year  a  large  proportion  of  the  poorer  sprouts 
could  be  cut  out,  care  heing  taken  not  to  injure  the  others.     Tn  another  year  or 
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two  the  rest  of  the  poorer  sprouts  shoiHd  lie  taken  out,  leaving  two  or  three  of 
the  Btrongest.  Thoi^e  to  remain  shouhl  lie  chosen  'vith  regard  to  their  location 
on  the  stuni]),  having  thought  as  to  wliat  their  future  development  will  be. 

Frequennj  of  AppUcnIion.  As  was  jwinted  out,  coppice  loses  its  vigor  of  re- 
producing alter  a  few  cuttings.  Wlien  two  or  three  generations  of  trees  of  top- 
pice  origin  have  Ijeen  taken  oif  it  is  advisable  to  endeavor  to  obtain  now  growth 
of  seedling  origin.  Xuts  may  in-  dibbled  in  wliere  favoral)lo  spots  can  l)e  fitund, 
or  planting  may  be  ri'surtcd  to  if  dt-sirfd.  In  any  ciisf  tlu-  aren  slioidd  be  grad- 
ually rt'stockt'd  with  trees  of  seedling  origin. 
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Fig.  9.— Chestnut  Coppice,  Ave  years  old,  in  need  of  thinning. 


F01?EST  TIJEE  PLANTING. 

IXTKODVC'TIOX. 

The  rapid  disappearance  of  the  forest  from  soutlierii  Ontario  has  brought 
many  to  feel  the  advisability  of  reforestation.  In  the  days  when  the  forest  was  an 
obstacle  to  agricultural  do\-elopment  there  were  many  hillsides,  ridges  and  other 
forms  of  poor  soil  cleared,  which  would  have  l>eeii  Ix'tter  loft  under  forest  con- 
ditions. 

As  the  nature  of  forest  ])lanting  becomes  l)etter  understood  many  will  under- 
take this  work  who  at  present  are  deterred  by  the  fear  of  cost  or  lack  of  know- 
ledge. Many  confuse  forest  planting  witii  i)ark  or  ordiard  planting,  and  do  not 
uiiderslaitd  huw  plantations  can  In,'  made  within  rcnsonuble  costs.  In  forest  plant- 
ing small  plants,  with  well  formed  roots  especially  adapted  for  transplanting,  are 
xised,  and  the  operation  of  planting  is  nnich  more  simple  than  that  of  orchard 
planting.  The  following  ]iages  will  endeavor  to  describe  the  various  operations 
employed  in  forest  planting. 
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Time  of  Plaxtixo. 

The  tranaplauting  or  movinjr  of  a  plant  should  be  done  at  a  time  wlu-n  it  wiU 
least  interfere  with  its  growth.  If  the  traniplanting  can  be  carried  <>n  witlioiit 
disturbing  the  soil  al»out  the  roots  and  without  subjecting  the  plant  in  its  utw  -nr- 
roundings  to  adverse  conditions,  the  operation  might  be  pcrfornu-d  almost  any 
month  of  the  year. 

In  the  rough  operation  of  forest  planting,  the  plant  must  1h^  handled  at  ;i 
season  when  it  is  in  a  dormant  condition.     For  the  climatic  conditions  of  Southern 


Fig.  10  illustrates  a  plar.iatlon  of  Scotch  Pine  made  about  twenty-flve  years 
ago.  This  was  a  gravelly  hillside  of  small  value  for  cultivation.  At  a  ver>  snu.il 
cost  it  was  replanted,  and  to-day  is  a  valuable  asset  to  the  farm. 


Ont.ario.  the  early  spring  seems   to   l>c   tlie   nmst   suitiihlc  season   for  tlii-    wmk. 
The  end  of  April" to  the  end  of  May  will  in  irenernl  l)e  the  safest  tinu-,  in  -prinu. 

to  plant. 

Planting  of  evergreens  may  also  he  successfully  carried  on  between  the  niublle 
of  August  a'lid  the  middle  of  SeiUeniber.  Where  there  is  no  wii  .er  proteetiou. 
and  the  young  plants  are  subject  to  the  sudilen  changes,  without  a  snow  cover,  as 
often  happens  in  southern  Ontaiio.  fall  planting  may  receive  considerable  injury. 

Transplanting  larger,  ornamental  evergreens  is  done  at  other  seasons  than 
those  mentioned  above,  but  this  form  of  planting  must  not  lie  confused  with  forest 

planting. 

Matehial  for  Plaxtin'g. 

The  possibility  of  successful  forest  planting  at  a  low  cost  depends  largely 
upon  the  size  and  quality  of  the  plant  used  in  the  operaticm.  In  reforesting,  a 
small  plant  is  used  with  a  well-developed  root-system,  as  shown  in  Fig.  11. 

The  small  plant  can  be  produced  at  a  low  cost,  and  it  can  be  placed  in  the 
ground  with  little  labor.     In  handling  and  tran.splanting  the  small  plant  there  is 
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little  injury  to  the  ro«»t-»y!»tem,  jio  that  it  has  better  ehan  -e.)  of  becoming  estab- 
lii.  .  d  than  a  larger  plant  or  tree. 

CaUE  OF  PmNTIN*!      iATKUIAI,  IX   IIaNDLISO. 

The  protettion  of  the  plant,  from  the  time  it  leuvesi  the  nursery  until  it  i< 
safely  placed  in  its  final  location,  is  very  injjwrtaut.  The  roots  of  trees  (espe- 
cially of  evergreens)  are  very  liable  to  injury  from  wind  and  sun  and  should  be 
protected  from  drying  out. 


Pig.  11.— Common  size  of  evergreen  transplant  ready  for  final  planting. 
Note  the  stocky  tops  and  fibrous  root-systems,  which  enable  the  plant  to  stand 
adverse  conditions;    White  Pine  on  the  left.  Scotch  Pine  on  right. 


When  nursery  .stock  is  transferred  from  the  nu 
ing  area,  the  roots  can  be  protected  by  layerinfr  in 
of  wet  burlap. 

Where  the  prospective  planter  receives  his  niir 
freight  or  express,  it  should  not  be  left  lying  at  the 
The  trees  should  be  unpacked  at  convenient  plfe-« 
planted.    The  plants  are  usually  tied  in  bunr 
out  the  roots  should  be  dipped  in  water,  the        ■: 
in,"  which  is  illustrated  in  Fig.   12.     If  pos^.ole 


rsery  lines  direct  to  the  plant- 
wet  moss,  chaff,  or  by  the  use 

•sery  stock  from  a  distance  by 

office  any  longer  than  possible. 

on  or  near  the  ground  to  be 

.  ."iO  or  100.    Tn  taking  them 

,  opened  up,  and  then  "heeled 

the  trees  shoidd  be  "heeled 
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in"  ill  iiioti'rh'il  ti\n>\!>  aitil  lu-ar  waUr.  If  it  is  inijHuisiltK'  to  find  !i|M»t.>«  protwtwl 
fr«>«i  till'  wind  aiul  the  plants  lunv  to  n-niiiin  "iuH'U'd  in"  for  st'Viral  dajs  it  will 
Ik?  n<lva.ita^'t>our<  to  jilaif  sonio  xort  of  windlimik  pntti-ction  alKHit  tho  planti*. 
Tht'V  will  remain  without  injurv  for  st-vcral  <la>s  if  "iHfk-d  in"  pro|H'rly. 


Kig.  U'.— Heeling  in  plants.     Roots  of  the  plants  are  placed  In  trench   («),  and 
then  flrmly  covered  with  soil   (6). 

Si'.\(  iNii  OK  THE  Plants. 

Ill  liirot  i)iantiii^'  it  i«  ni'icssary  to  plant  many  more  trii'!^  than  will  i'\«'iitually 
be  found  in  a  mature  forest.  If  tree.*  with  clean,  tall  stems  are  desired,  it  will 
Ik!  necessaiy  to  plant  elo-e  in  onler  to  kill  off  the  side  branches  and  force  tiie  tree* 
in  heijiht  frrowth. 


Fig.  13.— Showing  the  bad  effects  of  too  wide  planting.  Note  the  develop- 
ment of  large  limbs  close  to  the  ground.  This  plantation  is  of  Austrian  Pine, 
ill  which  the  lower  branches  do  not  easily  die. 

Everyone  is  familiar  with  the  short  trunk  and  larjie  branch  or  crown  devcloj)- 
nient  of  trees  jirowin?  in  the  open  as  compared  to  the  clean-stemmed  forest-grown 
tree.  By  close  plantinfr.  the  onorfty  of  the  tree,  during  early  life  is  forced  into 
height  growth. 
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Close  planting  also  give*  earlier  soil  proteriiuii.  iirevfiiting  tl,  growth  of 
graM  and  weeds.  Mont  8oiU  lack  in  humuit  or  vegetalilt'  mould  content  and  cIom 
planting  in  most  cases  ••nproves  the  soil  in  this  rcganl.  sinmi  giving  natural  forest 
soil  Htnditions.  The  d  .eri'ut  kinds  of  trws  vary  in  tiuir  nl»ilit\  to  priMJuce  clean 
stems.  This  is  owing  to  the  fact  that  s«>mc  s|HTics  of  trirs  will  stand  niue'i 
more  Hhade  thiin  others. 


Pig.  14.— Note  the  clean  stems  in  this  European  Larch  plantation.  These 
trees  were  planted  5x5  leet.  The  Larch  demands  plenty  of  light,  and  the  lower 
branches  die  out  comparatively  easily. 

For  most  of  tiie  trec^  with  which  we  are  interested  in  Ontario,  the  .spacing 
should  not  he  over  six  feet  each  way,  and  in  general,  it  will  lie  safe  to  use  5  hy  5 
feet  in  spacing. 


Where  har.hvuo  Is  as  White  Ash,  Ehn,  Mai'l''-  <>«1<  «'"'  ^''"-"'">  "^^  '*''"" 
planted  ni^^n  cultiv..ted  soil  and  where  the  i.lantinjr  material  is  .■  hea).  and  the 
operation  ean  Ik'  done  at  a  lo«-  eost.  it  will  iwy  to  plant  even  as  close  as  4  x  4 
feet  apart  ea.l.  way,  so  that  s..il  protection  may  Im>  ohtained  as  early  as  possH-io. 

Xumher  of  plants  re(piired  t..  i>lant  an  a<re  in  scpiares:— 


3  ft.  X  3  ft. 

4  ft.  X  4  ft. 

5  ft.  X  5  ft. 

6  ft.  X  6  ft. 


4,840  plants. 
2,722       •' 
1.742       •• 
1 ,210       " 


The  area  niav  l)e  planted  in  rofr.dar  line,  if  tlu'  nm-iuuss  of  the  site  duos  not 
prevent  it,  Imt  if" the  land  is  l.n.ken  l.y  stninix.  lo.ks.  et...  it  will  1m.  ne.essary  to 
distribute  the  plants  wherever  possible.  ,.    i        i 

The  more  re^miarlv  the  plantin-  is  done  tiu-  easu^r  it  will  he  to  hiid  and  pro- 
tect the  plant  ami  to  rei.hne  d.'a.l  plant<  if  n.vessary.  The  following  diagrams 
illustrate  two  nu-thods  of  regular  .listrihntion  ovr  an  area,  alth<.ngh  m  ordinary 
planting  the  spacing  must  l>o  carried  out  in  a  rough  manner 
tion  takes  more  ])laiit-  for  an  aire 
.space. 


•  lit     "IVC' 


Alternate  distrilni^ 
tlic  individual  plant  moiv  gn.wing 


Fig.   15.— Two  methods  of   spacing   plants—alternate   and   opposite. 
rKEl'AKATlON    OK   Soli,   .\\1)    MkTIIODS   OK    PLANTING. 

Ill  (Mitario.  forest  i^laiitiiig  will  n.-iiaily  !•.■  done  on  soils  unlit  for  agriculture, 
where  it  will  be  inipossil.U'  to  cultivate.  Forest  planting  on  large  area-  a-  a  i>iirely 
commercial  proposition  would  likely  preclude  cultivation,  even  if  pi—iMe.  as  tiie 
initial  expenditures  in  this  work  iiu:<t  be  kept  as  low  as  possii)le. 

(ticasions  niav  arise  when  cultivation  of  tiie  soil  will  be  advi.sable  where  liiian- 
•  ial  investment  is  not  the  chief  con>i<leration,  and  where  the  equipment  and  work 
can  be  .tbtained  as  on  the  average  farm.  Where  ciiltivati.ui  is  advi>able  the  land 
should  be  fallowed  and  the  planting  may  be  ilone  similar  to  that  d.'scribed  in  the 
following  i)ages. 

Planting  may  be  done  iiy  running  furrows  in  which  the  i)lants  sIkhiUI  lie 
placed  before  the  "soil  has  time  to  become  dry.  If  the  soil  is  so  loose  that  it  will 
not  "hold  up"  in  the  furrow,  allowing  t!ie  roots  to  be  properly  placed,  then  the 
planting  may  be  done  as  in  Fig.  22. 

Tn  most  cases  cultivation  for  oiu-  or  two  years  will  give  the  trees  sUch  a  start 
that  tlic  grass  and  weeds  will  not  afterwards  interfere  with  their  development. 
Some  slow  growing  trees  may  need  cultivation  a  little  longer,  but  this  question 
must,  in  the  end.  be  judged  on  the  spot. 
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On  rough  land  or  soil  which  wouiil  wasli  if  rultivatcl,  planting  furrows  may 
be  run  out  as  shown  in  Figs.  l(i,  K.  !>*. 


Fig.  16.— Shallow  plow  furrows  for  forest  planting,  run  upon  sandy-loam  hillsides. 

Th.-r  inrnnvs  should  he  as  shallow  a-  possiUK'  so  that  the  root>  in  plai.tiui; 
will  not  1m.  i.la.o.l  holow  tlu"  go..,!  soil.     Tho  ].laMt  shoul.l  lu'  j.la.nl  near  tho  h.-el 


m.  ■  * 


Fig.  17.— Showing  the  use  of  shallow  plow  furrows  in  forest  planting. 

of  the  furrow  as  shown  in  Kig.  L^.  wIumv  it  will  U-  pn-tirf.!  for  a  while  asjainst 
grass  and  will  receive  some  proteetion  from  wind. 
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In  cases  of  running  furrows  of  this  nature  on  a  hillside,  plowing  should 
commence  on  the  highest  point,  so  tliat  rolling  turf  will  not  interfere  with  the 
oj^rations.  Furrows  should  not  l)e  run  witii  the  slope  or  "up  and  down"  the  hill 
as  washing  might  occur.  If  cux^  arise  wiu're  tliis  cannot  l)e  avoided  it  would  be 
well  to  throw  pieces  of  turf  Im-k  into  llic  furrow  to  ))revent  ciiances  of  washing. 


Fig.  18.— Shallow  planting  furrow,  showing  plants  placed  on  the  protected  side. 

Tiie  i>lants  should  be  transferred  from  the  spot  where  they  are  "heeled  in"  or 
packed,  to  the  planting  hole  by  carrying  in  a  pail.  Usually  the  plants  are  small 
enough  .so  that  100  or  200  can  be  carried  in  a  12-quart  pail  as  shown  in  Fig.  20. 

This  pail  should  be  filled  with  enough  water  so  that  the  roots  will  lie  well 
covered.  It  is  often  recommended  that  the  roots  should  be  puddled  before  plant- 
ing. The  writer  has  found  tliat  a  .satisfactory  puddle  can  be  maile  itnly  when 
dealing  witii  a  heavy,  clay  soil.     Ordinary  soils,  common  to  forest  planting,  .settle 


Fig.  19.— Furrow  on  hillside,  showing  plant  placed  in  good  soil  at   ((/•. 


to  the  bottom  of  tlic  imil  and  only  inoron.«e  its  wciglit.  IMants  .■should  be  trans- 
ferred direct  from  tlie  pail  to  the  i>lauting  bole  aril  not  dropjicd  ahead  of  thj 
planter. 

Planting  can  best  be  done  by  two  working  together,  one  preparing  tlie  plant- 
ing hole,  the  otiier  placing  the  plant  and  covering  it.     Tlic  planting  hole  may  bo 


Fig.  20.— Showing  the  use  of  the  pall  in  carrying  plants  along  planting  line. 


Fig.  21. — Planting  on  loose,  sandy  soil  where  only  the  spade  is  needed,  and 
where  planting  gangs  of  two  prove  most  satisfactory.  One  man  opens  the  hole, 
the  other  places  the  plant  and  Arms  the  soil  about  the  roots. 
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made  in  several  ways,  depending  upon  the  looseness  of  the  soil.  In  comparatively 
loose  soil  the  planting  hole  may  be  made  by  driving  in  the  spade  and  moTing  it 
backward  and  forward  as  shown  in  Fig.  22.  In  some  cases  there  is  danger  of  an 
air  space  being  left  at  the  lower  point  of  the  spade,  and  this  should  be  guarded 
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Pig.  22.— Planting  In  loose  soil. 

against     If  the  soil  is  very  loose  and  sandy,  the  plant  may  need  to  be  placed  in 
iwsition  before  the  spade  is  removed  to  prevent  the  filling  up  of  the  planting 

The  planting  hole  niav  also  be  made  l)y  using  the  mattock  or  grub  hoe.  (Fig. 
2:5).  The  soil  is  loosenwi  with  one  <>l'  these  tools  and  the  planting  hole  can  be 
made  with  the  broad  edge  of  the  tool. 


f/i//!lf^!f^eff^^li|| 


Fig.  23.— (a)  Urub  hoe.    (6)  Planting  mattock,     (c)  Sod  removed  from  planting 

hole. 

If  it  is  desired  to  plant  in  rough  (..iKliti..ns  wU.-re  the  running  of  furrows  is 
impracticable,  other  methods  may  he  lollowe.l.  Where  the-  e.vists  a  dense  turf 
in  stony  soils  the  mattock  or  grub  hose  (Fig.  33),  may  be  of  great  service.  Ihe 
sod  can  be  eut  off  with  the  grul)  hoe  or  mattock  and  the  sod  loosened  with  a  pick. 
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or  in  case  of  using  the  mattock  by  using  the  picklikc  part  of  the  mattock.     In 
Tery  rough  planting  one  man  can  handle  the  mattock  and  prepare  the  planting 


Fig.  24. — Showing  use  of  mattock  in  planting  on  rough  ground  with  stiff  turf. 


Fig.  2i5. — Showing  root  development  of  one- 
year-old  white  pine  and  red  oak. 

spot,  luiothei  -e  the  plantinf  lioh'  with  tlie  .-^pado,  and  a  third  do  the  planting. 

However,  no  .         tc  rules  ran  .      .lid  down,  and  the  arrangement  must  be  settled 
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for  the  individual  case.     In  son.e  lauds  it  miglU  take  two  men  with  mattocks  to. 
prvpare  ground  for  one  planter. 

Planting  of  Nuts. 

SiM^cies  which  have  seed,  and  seedling,  subject  to  n.any  dangers  if  sown  in 
rou'h,  wild  places  should  be  reproduc-ed  by  using  the  nursery  plant 

^Manv  .'  the  nut  tre.  spec-ies,  however,  can  l.st  '-  P-P'^Sf^  f ^^ ^  ^^ 
the  nuts  in  final  position  rather  than  by  us„>g  ""-"•>-to<'^;  .^"^'J^  u.^^^^^^ 
are  generallv  quite  hardy  after  germination,  making  it  quite  safe  to  plant  tlitm 

'"^•^::'±mou  nut  trees  growing  in  Ontario  are  White  ^^ak^^^Oa.^^^ 
<)-,k    Bla.k  Oak    Beecli.  Cliestiiut,  Bitternut  Hickory,  Shagbark  Hickory,  Butter 

:  t  a  Bin  k  V  hint.  Of  the  above  species.  Red  Oak  and  Chestnut  give  pron.ise 
;:    g    1     most  useful  and  practical  in  waste  lands,  especial  y  where  the  soil  is 

Ut  ami  <an.lv  Ked  Oak.  White  Oak,  Chestnut,  Shagbark  Hickory  and  Black 
l;-!h,rarc  ;;;.iiul  naturany  in  loamy  soils.  Bur  Oak  .nd  Bitternut  Hickory  are 
found  in  the  heavier  classes  of  soils. 


Fig.  26.— Cross  section  of  pit  for  storing  nuts. 

,p,         „,..ti,M^  of  m.t  s,vds  1UM..1  not  be  described,  as  everyone  has  had  some 

1  he  .ollcttiii;:  111   111"  ■<"'  i>i„..i..  Wnliuits  ton  L"'eeii. 

..;  „    ,     ("•,r,.  should  be  bad  not  to  gather  such  nuts  as  Black  Walnuts  too  f,-ct.i.. 

cxiuMU  uc.    (  ar    ,Mim  M    ^  .  ....turallv  fallen  to  the  ground. 

""  Wbh^/;:;  ;::  h      o    beni  part  of  the  Province  frequently  germinat. 

.  t::;;;;urx...tiy  after  f.h..  -;^*;;  -  t^r^:^ziL;t 

*^""  xill'mav  be  planted   in  the  autumn  or  stored  and  planted   in  the  spni.g^ 
.\ut.    max  ,       ,     ,^,     The  edible  nuts  are  frequently  tound  by 

:\:?;;:;:i:':rr'So;rj!rr':;.l;.v-...vo ..u,,.  .„  ..t  „.i,s  .„.i  ..m. 

",  ..  ■  tl„.  nuts  mav  lose  their  germinating  power  from  decay. 

•'"''^C^n^td  tnp'  oinuls  nc^ds  some  attention.  The  nut  may  have  the 
»'"  "'"/"  L„,,,„u  there  is  less  danger  of  drving  out  if  it  is  not  removed, 
busk  taken  !'*^-  "'^'^""^  t  lamv  r  to  be  feared  after  nuts  have  been  collected.  In 
'"•'"'  "f  :;d  llun  ;  a  •  "  ar  ic tnv  heated  rooms.  After  eolleetion  the 
liriuldt  :l;:ead'o;:;  ;:  some  dry.  coo,  place  for  a  few  days  until  they  are 
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well  matured.     Care  should  be  taken  Iwth  in  storing  and  maturing  not  to  leave 
nuts  piled  s«)  deep  that  they  might  heat.    Wliile  maturing  they  should  lie  turned 

over  wx-asionallv.  .  . 

Seed  may  he  stored  hv  putting  them  on  a  well  drained  spot  and  eoyering 
them  with  leaves  or  hay  over  whi.h  may  be  placed  a  light  covering  of  brush. 
Storing  in  a  pit,  as  shown  in  Fig.  26,  is  a  safe  method.  Layers  of  nuts  (,i)  six  to 
ten  inHies  dtvp  covered  with  leaves  or  small  twigs  (ft)  and  top^J  "«  *'";  «>il 
(r)  three  t..  four  inches  in  depth,  provides  good  storage.  A  light  covering  of  brush 
or  hav  over  tlie  pit  will  prevent  washing  of  the  top  dre  .sing  of  soil.  A  ditch  at  the 
side,  as  in  Fig.  -Hi.  ('/).  will  give  drainage.  The  lH)tt..m  of  the  ditch  should  Iw 
well  lu'low  tlic  general  level. 


Fig.  27.— Proper  and  improper  methods  of  attaching  wire  fence  to  tree. 


\uts  can  also  be  ..afelv  stored  by  .stratifying  then,  in  sand  Stratifying  se^'d 
is  done  1)V  making  a  laver  of  sand  and  then  a  layer  of  seed  i.uxcd  with  .sand.  This 
mav  be  done  in  a  well-drained  trench  or  in  a  box.  In  the  case  of  storing  in  a  box 
rSe'box  should  be  covered  lightly  with  soil.  If  left  standing  unprotected  it  will 
dry  out  and  injure  the  seed.  ,     .■    ^    i        :i.„,i   ;„ 

%he  preparation  of  tlie  planting  area  will  be  -m-lar  to  that  descri!  ed  m 
previous  pages.  Where  planting  is  to  be  done  in  sod  it  will  be  necessary  o  cut 
IZn  square  of  sod,  a-i  in  Fig.  23.  Planting  the  nut  is  very  simple  and  may 
l>e  done  with  a  sharp-pointed  stick  or  dibble.  With  this  instru.nent  a  hole  is  made 
in  the  planting  spot  and  the  nut  dropped  in.  In  loose  soils  the  nut  can  be  sufH- 
dently  covered  bJ  a  stamp  of  the  heel.    When  the  soil  is  heavy  it  may  be  necessary 
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arrii.Th.'sc  s|M.t^  r..ul<l  l.c  lilU'd  with  Wvd  Oak. 


Fig.  28.-Stock  protection  clump  of  White  Elm  and  Box  Klder  in  the  ba.Ugroun.l. 
Pl.\ntixg  in  Swamp  ok  Maiisiiy  Ti.vNi). 

Frenuentlv  thero  exists  on  tl>o  fam,  a  i-uvtion  of  l.nv  or  swamp  land  which 
ha.  .ircloalld  of  tree.,  hut  whi.h  .anuot  ..  dn.inod  sa tisf actor, Iv  tor  cnltu-a- 

*""■  Swamp  land  planting  presents  ccrtam  ,lim.nltics  -^^^^\  :^^j ^:;:^.;:: 
cultural  lands.     In  exceptional  cases,  where  tree  ^u.ulh  ,>  .lo.irc.i. 

be  stoeked  hy  usin-  cuttin-s  or  slips  of  Poplar  and  ^\  .11..W. 


in  the 
.  The 
.Vrlwr- 


S9 

I'LAXTINtl  t'l.rMl'>    i^fli    l'U<»TK.  II<»N    OK   SlOCK. 

the  iK-at  of  tlu-  dav.     It  is  a  ..............  >ij:l.t  t..  «)e  a.un.al.  rctrt-at  U,  tlu-  .1 .  lur  ot 

rL    whi.h  nmv  ha,.,H.n  to  stand  in  the  lichl.     In  ,H.r«.an..nl  jms  ures  andjen 

rfield    ocva-ionallv  us..d  lor  ..a.tura,.  sn.ali  cdnnu-s  of  tree,  could  l,ep  anted  m 

^rner-  on  waM.  jM-rtions  of  the  liehl  if  any  ex.sted.     It  won  d  Ik^^  "'''"TL^ 

Se  in  Mnh  ,dan't,n,  and  ,ne  .t  protection  till  the  tree,  rea.hed  a  s.ze  ol  three 

''  ^"^;;::;:;:;;.;  tnirrt.  ..der,  .hite  Km.  or  sort  Ma,des.  woum  ..  ..^  ..ued 

for  <u.  h  work.     iJo.x  Kld-r  and  White  Kin,  ^-row  fast,  develop  plentv  ol  >hade,  and 
stand  tl>-  alm-e  to  whi.l,  they  n,nst  Ik-  >ul.jeeted  l.y  ti,e  animaU. 


Fig    29.— Protection  belt  alieltering  peach  orchard. 

I'UOrKCTItiN     Uf.lTS. 

,.,.„     „,  ,.,.w.  or  tree.  a,v  r,v.,ue„tly  planted   I'or  pn.te.tion  to  ..rehai.R  lields 
harm  wheiv  tree  proteetion  ex.^  >.     Onl.ar.l^  luavx  ^^  Protected  field?  of 
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The  niwt  satixfattory  itroteetion  is  to  l»e  hail  by  planting  everKrecns,  ai*  Nor- 
way Spnife  or  native  White  Spriuf .  These  everjjrLens  give  protettioa  both  sum- 
mer and  winter  by  forming  a  ilens*'  growth  down  to  the  ground,  Arborvftap,  Hem- 
lock and  White  Pine  are  sometimes  used  in  sueli  planting,  but  the  spnu-es  are  the 

best. 

Where  one  row  of  Si)ruce  is  to  lie  jdunted,  the  trees  slioidd  In-  spmn-d  from  six 
to  ten  fwt  apart.  When  tw»>  rows  are  desired  the  trees  should  Ih-  eiglit  to  ten  feel 
apart  in  the  row  and  the  rows  eight  feet  apart.  The  trees  should  lie  planted  alter- 
nately as  in  Fig.  15.  Where  trees  are  to  Iw  planted  as  a  proti'.tioii  to  buildings, 
it  may  Ik;  advisable  to  plant  a  mixture  of  evergreens  in  clumps  ratlier  tlian  >i 
straight  row  of  Spruce.  Tins  would  require  more  space,  but  would  liave  a  iK-tter 
apj)earance.  In  such  jdanting  the  trees  should  not  be  jdantcd  too  ii.nr  tlic  budding, 
as  thev  nuiv  U'conie  a  nuisance  wlien  full  grown. 


s  »'y^3 
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^<W' 


■Tf 


l^iSvl 


•  h:-^l. 


:^^' 


Pie   30  —Sandy  ridge  at  Provincial  Forest  Station  being  planted  with  Scotcli  and  Jack 
*■      ■  Pine  in  1909. 


Planting  material  may  !«  of  two  kinds.  Small  seedlings  from  ten  t..  twelve 
inches  in  height,  or  transplants  which  may  l)c  anywiiere  from  ten  inches  to  several 
feet  in  height.  If  the  prospective  planter  docs  not  feel  like  paying  prices  for  large 
transplants  it  may  be  of  advantage  to  buy  the  small  seedling  or  transplant  and 
keep  it  a  year  or  so  in  the  garden  where  it  can  be  cultivated  till  ready  for  final 
planting.  Ten  to  twelve-inch  plants  can  be  put  in  the  garden  in  n.ws  twelve  to 
eighteen  inches  apart  and  ten  to  twelve  inches  .ipart  in  the  r..w.  Plantin.u  can 
be  done  as  described  in  previous  pages. 

Plaxtixo  Ai-ono  Permanent  Fences. 

The  question  of  securing  fence  posts  at  a  reasonable  rate  an.l  their  short 
life  after  being  placed  in  the  ground  is  a  problem  cnfronting  the  M-rnnlturist  in 
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Ontario.  One  nolution  of  the  |)rol>l«ni  muy  !;»•  foiin.l  in  plantinn  trees  aUuij;  iicr- 
manent  fenl^'!».  In  a  short  tinif  it  will  Ik-  |x»i!«ililf  to  attadi  the  wires  to  the>*e 
trees. 

The  trees  can  1k'  planti-il  ever)'  sixtwn  feet  or  even  every  eijjht  feet  as  tlie  owner 
desires.  Stronjt,  vigorous  plants  should  1m>  choM'ii  for  such  work,  and  in  case  of  using- 
evergreens,  transplants  siionld  Ih-  us«m1  as  tlie  fence  lines  are  frequently  tilled  with 
dense  grass  and  wt-j'ds  whi<h  w  ■'  endanger  the  young  plant.  More  attention  can 
l)e  given  the  making  of  i)lanting  liolcs  and  the  actual  planting  than  in  tiie  case 
of  wa<te  plant  planting.  Where  a  rail  fence  now  exists  and  llicre  is  no  chance  to 
cultivate,  the  plantir:g  iu.lc  should  i>e  made  \>\  cutting  away  a  la.gc  sod  alM>ut  two 
feet  s«piarc.  as  in  Kig.  2:J.  Occasionally  it  may  1k'  practical  to  cidtivate  a  strip 
four  to  six  IVct  wide  along  a  fcnic  wliidi  can  lie  moved  a  few  feet  after  the  trees 
have  grown.     Preparation  of  tills  strip  l>y  summer  fiil.  wing  will  give  results  in 


Fig.  31.— The  1909  plantation  as  shown  in  Pig.  30  after  six  years'  growth.    This  photo 

taken  in  1914. 


future  tree  growth  which  will  repay  the  effort,  "hether  planting  is  done  in 
planting  holes  or  on  a  i)ropared  strip,  future  cultivation  will  give  best  results. 
This  cultivation  should  he  carried  on  for  two  years  at  least— longer  will  pay— until 
the  trees  have  become  well  established.  It  will  be  an  advantage  to  mulch  the  trees 
with  grass  or  old  manure.  The  trees  should  be  insi>ected  during  the  sunnner  to 
see  that  weeds,  etc.,  do  not  overshadow  them.  In  tase  the  owner  does  not  want  large 
trees  along  cultivated  fields,  the  first  planting  can  be  done  every  si.xteen  feet 
and  a  few  years  later  trees  can  !«  planted  between.  When  the  first  trees  become 
too  large  they  can  be  cut  off  the  height  of  a  common  fence  post  and  later  the  fence 
can  be  attached  to  the  younger  generation  of  trees  ;w  t!>e  older  ones  decay. 

The  choice  of  species  for  this  work  mtsst  be  given  some  considerauon.  The 
fastest  growing  species  will  be  Box  Elder.  Hardy  Catalpa.  and  Black  Locust.  In 
the  southern  portions  of  the  Province  and  in  the  best  classes  of  fresh,  moist  sods 


Hardy  Catalpa  may  prove  valiiaMc  fi>r  this  purpoue.     Black  l.ocu8t  will  grow  on 

the  piH>n>t  (»f  locations  ami  will  In-  of  re  ^reiieral  value  than  Hardy  Catalpa. 

Sujrar  Mnph'  may  lie  emph.yed  in  this  w  >rk,  although  the  growth  will  be  slower 
than  the  prect'dinjr  sipecics  and  it  require*  \ery  }{<Hid  !»oil.  Some  may  desire  to  plant 
nut-pr<Ml\icinj:  tre»s  so  that  n  return  may  1  liad  from  nut  crops.  Black  Walnut, 
Shap-lmrk  Ifi.kory.  and  Chestnut  woul«'  tli.'  most  valuable  in  this  case.  The 
Chestnut  woiil.l  jfrow  ..n  the  lighter  mile  the  Blaek  Walnut  should  be  planted 

in  >.'<iod.  ricli  soil.  If  everjrreens  an'  ...sired.  Norway  Spnice,  White  Spruce,  Larch 
and  Arborvitn'  will  j;ivc  l>est  residts.  The  .XrUorvitsr  should  l)C  placed  in  moist  soil, 
while  Larch  will  stand  dry.  jioor  locations. 

In  pL  .njr  wire  on  frees,  care  should  lie  taken  not  to  injure  the  tree  more  than 
necessary.  Fi;r.  2T  shows  two  m<  hods  common  in  Ontario.  Where  the  strip  of 
W(jod  is  "used  in  which  t..  placi'  staples,  the  tree  ^.T.idually  forces  the  strip  over  the 
head  of  the  nail  and  in  time  it  may  Ik"  necessary  to  put  in  new  nails.  As  a  rule, 
large  1m. Its  or  liciny  s'>ikes  arc  used  to  fasten  this  strip  to  the  tree.  The  use  of 
such  larjrc  fusteninirs  .-  unnecessary  and  usually  n  much  smaller  nail  will  hold  just 
as  well.^  Fur  an  indi  and  n  half  -trip  two  aii.l  a  half  inch  naiN  are  sufficiently 
large. 


